Changes in the cholinergic system of rat sciatic nerve and skeletal muscle following suspension-induced disuse.
Muscle disuse-induced changes in the cholinergic system of sciatic nerve, slow-twitch soleus (SOL), and fast-twitch extensor digitorum longus (EDL) muscles were studied in rats. Rats with hind limbs suspended for 2 to 3 weeks showed marked elevation in the activity of choline acetyltransferase in sciatic nerve (38%), in the SOL (108%), and in the EDL (67%). Acetylcholinesterase (AChE) activity in the SOL increased 163% without changing the molecular forms pattern of 4S, 10S, 12S, and 16S. No significant (P greater than 0.05) changes in the activity and molecular forms pattern of AChE were seen in the EDL or in AChE activity of sciatic nerve. Nicotinic receptor binding of [3H]acetylcholine was increased in both muscles. When measured after 3 weeks of hind limb suspension the normal distribution of type I fibers in the SOL (87%) was reduced (to 58%) and a corresponding increase in types IIa and IIb fibers occurred. In the EDL no significant change in fiber proportion was observed. Muscle activity, such as loadbearing, appeared to have a greater controlling influence on the characteristics of the slow-twitch SOL muscle than on the fast-twitch EDL muscle.